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1.1.1 Sodium Glucose co—Transporter 2 (SGLT) <A A

Sodium Glucose co—Transporter (SGLT)E <A =9 sodium
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Aol @& FoZ 4 A QUrHl, 4]. 34 A el HbAIC 7%
o]A} 10% ©olsF xS Ao R dapagliflozing WEOo® 24F3F

Folatele o, HbAlcE 7%°lst®2 7HAAIZL Hl&o] fleka 32% thv]

~

10mg TolAE 51%, bmg TolAE 44%, 2.5mg TolAE 41%=
B ¥ do[5].

ot 7] metforming AFESIE 32} oAl dapagliflozins

Fols ™ metformin?t foks &3 Lol

ol

FIIE 2453 8 T
25.9%°]  #ztA HbAlcE  T%PITORE  JAAHC] H|she
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o3 A T wHY WES 16.3%%, 1T 21.2%c udl
FoatA W oz #FQl¥ 3t (hazard ratio 0.74, 95% CI 0.65-—
0.85). A& Ao ot Ao SdEe A-¢ol% dapagliflozin

TE 9.6%, koA 11.5%% FFH o] QITLE  Fo5HA

o Ao gelx 9t (hazard ratio 0.82, 95% CI 0.69—0.98) [7]. ©]
ANE v o E FDAE 2020d 59 229, dapagliflozin® 257
3t -85S 5233 H(8].
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kr
ok
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shato| A, Alitrt e tiEd oA vl Gr $Abe] Blsho
sk Q%9 interleukin—83 interleukin—67} A YEGtE AT
< R TR | L T K =S 2 2 Tl P
lipopolysaccharideE AFg3to] QA{HO0RE AF WSS oS o,
Frrgo] gle oA Alatx ghAtel] Hlal] ©El o] o FhjEH= 95
cytokine M2 X7} wekrH[13].
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Z2+7} dapagliflozin 5mg 19 13 Fo{A|e] 5.7%, dapagliflozin 10mg
19 13 FoqAlel 4.3%°14 Lzzrede]l Yebdth (et = 3.7%)
w3, AAVHAT@sd A9 % AFD e Ae, slektelA
0.9%<1d vlsiA, 25mgwelA 4.1%, 5mg welA 5.7%, 10mg
oA 4.8%7F HEEATH14, 15]. =ulellA 2017 del @ 7]l A

o]Fojxl RUE® el wmEW, dapagliflozing AHWE 45579
=

o

el A FFEE oAbl T PE &3 AL wjadd e

SR, 1297(7.7%) 019 om, H=AA 717 1671 (4.2%), 5%
AYE TE #ol #EHTHIE]. 2015 FDAE FAERS(FDA
Adverse Event Reporting System) U°JE](2013d 3€-2014\
10€)el HA% 19719 SGLT2 A9 #dd =24 HHF At

HuE Fef SGLTZ <AA ARE Alo] A4dt e=zgA5el il

Z4ask vp ok [17].

gHoz  SGLT2 JAAZE AAz =27 9 AA7AAF
AEEE =molerbel dieh oie Hags SAgt 2019del Txd
Donnan o] s SGLTZ AAAe] kel dist AAZ T3
pzhe] w2 dapagliflozin® §oF ] L2799 $3 4] (Risk
Ratio, RR)&= 1.02%, &8t &2 Aoz ERIHUTHRR 1.02, 95%
CI 0.95-1.09)[18]. T3 Liusel st 77712 Fz9] w7 oz
AGAIFel] digt AAA FdFE W owEEAe] wEw, SGLTZ2

oJAAN el ARE-E dizel HE e2FAel SlolA foF Aol



Holx ¢k o} (RR 1.05, 95% CI 0.98—-1.12), BANHAA-L thxl
Hlalo] Fo3t 9dxn A4S BHATHRR 3.30, 95% CI 22.74-—

3.99) [19].
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Table 1 List of data contents included in Health Insurance Review & Assessment Service dataset

Files Variables Corpmon
variables

Beneficiary ID*, age, gender, insurance number, type of insurance, date of review, provider ID, indicators for
inpatients/ outpatients, indicators for types of providers Billing

General Operation related to primary diagnosis statement

information Specialty Dates of treatment, Dates of dispensation code, date

variables Primary diagnosis, secondary diagnosis, surgery, area of provider’s practice & year of
No. of days undergoing care, first visit to a physician, Dates of encounter, date of admission, date of discharge receipts
No. of days of supply for prescriptions, quantity of prescriptions, special codes for different out-of-pocket costs

Procedures, inpatient prescriptions, diagnostic tests, treatments
Healthcare CuTes, mp: p ptions, diag ’
. Operation, injection, and examination

services o .
Unit price, quantity per day, days of supply, etc.

Diagnosis All diagnoses

Outpatient . . . o ..

I Quantity per time, quantity per day, days of supply, drug code, unit price, amount, date of prescription
prescription
Drue master Drug code, date of starting (and terminating) coverage, drug name, unit, manufacturer, channel of administration,
& coverage, unit price, etc.
Providers Provider ID, location, zip code, name of providers, types of provider, address, date of open, no. of business, no. of
information beds, etc.

(Source: Adapted from [Kim J-A et al., Towards Actualizing the Value Potential of Korea Health Insurance Review and Assessment (HIRA) Data as
a Resource for Health Research: Strengths, Limitations, Applications, and Strategies for Optimal Use of HIRA Data, 2017])
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Table 2 List of sodium glucose co-transporter 2 inhibitors used in the analysis

Korean main Approved date Reimbursement
Generic name Dosage strength
ingredient code in Korea approved date
dapagliflozin 10mg 527302ATB
dapagliflozin dapagliflozin 10mg/metformin 500mg 641400ATR 26Nov2013 01Sep2014
dapagliflozin 10mg/metformin 1000mg 639800ATR
empagliflozin 10mg 628201ATB
empagliflozin Smg/metformin 500mg 649400ATB
empagliflozin Smg/metformin 850mg 649500ATB
empagliflozin empagliflozin Smg/metformin 1000mg 649000ATB 14Aug2014 01Jun2016
empagliflozin 12.5mg/metformin 500mg 649300ATB
empagliflozin 12.5mg/metformin 850mg 649100ATB
empagliflozin 12.5mg/metformin 1000mg 649200ATB
ipragliflozin Ipragliflozin 50mg 636101ATB 05Sep2014 01Aug2015
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Table 3 Genitourinary infection of interest

Urogenital Infection Place Disease name ICD-10
Acute vaginitis N760
Subacute and chronic vaginitis N761
Acute vulvitis N762
Subacute and chronic vulvitis N763
Abscess of vulva N764
Vulvovaginal Ulceration of vagina N765
Ulceration of vulva N766
Other specified inflammation of vagina and vulva N768
Ulceration of vulva in infectious and parasitic diseases classified elsewhere N770
Vaginitis, vulvitis and vulvovaginitis in infectious and parasitic diseases classified elsewhere N771
o . Vulvovaginal ulceration and inflammation in other diseases classified elsewhere N778
Genital infection - :
Acute inflammatory disease of uterus N710
Chronic inflammatory disease of uterus N711
Uterus - -
Inflammatory disease of uterus, unspecified N719
Inflammatory disease of cervix uteri N72
Acute prostatitis N410
Chronic prostatitis N411
. Abscess of prostate N412
Prostatic —
Prostatocystitis N413
Other inflammatory diseases of prostate N418
Inflammatory disease of prostate, unspecified N419
Testis Orchitis and epididymitis N45
5 by
14 7~ 1



Orchitis, epididymitis and epididymo-orchitis with abscess N450
Orchitis, epididymitis and epididymo-orchitis without abscess N459
granular Balanitis N481
perineum Cellulitis of perineum L0336
Cystitis N30
Acute cystitis N300
Interstitial cystitis N301
Bladder Other chronic cystitis N302
Trigonitis N303
Other cystitis N308
Cystitis, unspecified N309
Acute pyelonephritis N10
Urinary tract infection Nonobstructive reflux-associated chronic pyelonephritis N110
Renal Chronic obstructive pyelonephritis NI111
Other chronic tubulo-interstitial nephritis N118
Chronic tubulo-interstitial nephritis, unspecified N119
Pyelonephritis NOS N12
Urethral abscess N340
Urethral Urethritis in diseases classified elsewhere N370
Other urethral disorders in diseases classified elsewhere N378
Urinary tract infection, site not specified N390
i
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Table 4 Antibiotics used for infection validation

Class Generic name WHO-ATC code Korean main ingredient code

amikacin 101GB06 106834BI, 106804BI, 106835BI, 106830BI, 106805BI, 106803BI,
106801BI, 106836BI, 106833BI, 106831BI, 106832BI, 106802BI

arbekacin JOIGBI12 360931BI, 360902BI, 360901BI, 360930BI

gentamicin JO1GBO03 165136BI, 165134BI, 165106BI, 165105BI, 165103BI, 165101BI

isepamicin JO1GB11 177731BI, 177730BI, 177702BI, 177701BI

kanamycin JO1GB04 179401BI

kitasamycin JOIFA 394001AT, 394001AC, 102001AT

micronomicin JO1GB 195103BI, 195101BI

Aminoglycosides netilmicin J01GBO7 200733BI, 200732BI, 200731BI, 200730BI, 200703BI, 200702BI,

200701BI

other aminoglycosides JO1GB 111301BI

ribostamycin JOIGB10 223831BI, 223830BI, 223802BI, 223801BI

sisomicin JO1GBO8 227931BI, 227930BI, 227903BI, 227902BI, 227901BI

spectinomycin JO1XX04 230801BI

streptomycin JO1GAO1 232101BI

tobramycin 101GBO1 328800BI, 240908BI, 240907BI, 240906BI, 240903BI, 240901BI,
240843BI, 240842BI, 240841BI, 240840BI

doripenem JO1DHO04 593201BI

ertapenem JOIDHO03 447701BI

imipenem and enzyme gy 329300BI, 329400BL, 466100BI

Carbapenems inhibitor
meropenem JOIDHO02 190701BI, 190702BI, 190703BI, 190704BI
panipenem and JO1DH55 432000BI, 440700BI

betamipron
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2nd, 3rd generation
Cephalosporins

125201AC, 125201AG, 125201AT, 125202AS, 125204AC,
125204AT, 125205AC, 125205AT, 125206AS, 125208AS,

cefaclor 101DCO4 125209AG, 125232AS, 125233AS, 125234AS, 125235AS,
125236A8, 125237AS, 125238AS, 125239AS
cefamandole J01DCO3 125401BI, 125402BI, 125501BI
cefbuperazone JOIDC13 125801BI, 125802BI
cefcapene J01DD17 474401AT, 474402AG, 474402AT, 474431AG, 474432AG
N 125901AC, 125901AG, 125901AT, 125902AC, 125930AG,
cefdinir J01DD13 125931AG, 125932AG
cefditoren JOIDDI16 126001AG, 126001AT, 126030AG, 126031AG
cefetamet JOIDDI10 126201AT, 126202AT
126301AC, 126301AT, 126302AC, 126302AP, 126330AG,
cefixime J01DDO8 126330AP, 126331AG, 126331AP, 126332AG, 126332AP,
126333AG, 126333AP, 126334AG, 126334AP
cefmetazole J01DC09 126501BI, 126502BI, 126503BI, 468100BI
cefminox J01DC12 126601BI, 126602BI
cefodizime J01DD09 126701BI, 126702BI
cefonicid JO1DCO06 126801BI
126901BI, 126902BI, 126903BI, 329900BI, 371300BI, 463 100BI,
cefoperazone JO1DD12 557400BI
ceforanide JOIDCI11 127001BI, 127002BI
cefotaxime J01DDO1 127101BI, 127102BI, 127103BI
cefotetan J01DCO5 127201BI, 127202BI, 127203BI, 482900BI
cefotiam J01DCO7 127301BI, 127302BI, 127303BI, 127401AT, 127402AT, 465400BI
cefoxitin J01DCO1 127501BI, 127502BI
cefpiramide JOIDDI11 127701BI, 127702BI
cefpodoxime JOIDDI13 127901AT, 127903AS, 127930AS, 127931AS, 127932AS
cefprozil J01DC10 128001AT, 128002AS, 128030AS, 128031AS, 128032AS
cefsulodin J01DDO03 128201BI, 128202BI

17

pa



ceftazidime J01DD02 128301BI, 128302BI, 128303BI
cefteram JO1DD 128401AT, 128430AG
, 128601AS, 128602AC, 128602AT, 128603AC, 128604AC,
ceftibuten JO1DD14 128630AS
ceftizoxime JO1DDO07 128701BI, 128702BI, 430800BI
cefiriaxone 101DD04 128801BI, 128802BI, 128803BI, 128804BI, 128805BI, 468200BI,
478500BI
cefuroxime 101DC0 128901AT, 128902AS, 128903AT, 128904AT, 128930AS,
128931AS, 128932AS, 129001BI, 129002BI, 129003BI
cephalothin JO1DB03 129701BI, 129702BI, 129703BI
flomoxef JOIDC14 159501BI
teicoplanin JOIXA02 501000BI, 234902BI, 234901BI
Glycopeptides vancomyein JOIXAO1 479800BI, 478300BL, , 247205BI, 247204B1, 247203BI, 247201BI,
vancomycin oral JO1XAO1 247202AT, 247202AC, 247201 AC
clindamycin JOLFFOL 13563 1B, 135401AC, 135401AT, 135402AC, 135601BI,
. . 135603BI, 135605BI, 135630BI
Lincosamides fincomyein TO1FFO2 184201AC, 184201AT, 184202BI, 184203AC, 184203AT,
184204BI, 184205BI, 184206BI, 184230BI, 184231BI, A0120701
. . 112701AC, 112701AT, 112702AS, 112705AT, 112732AS,
azithromycin JOIFALO 112733AS, 112734BI, 439901BI
134901AT, 134902BI, 134903AS, 134903AT, 134904AT,
elarithromycin JO1FAQ 134905AS, 134933AS, 134934AS, 134935AS, 134936AS,
134937AS, 134938AS, 134939AS, 134940AS, 134941AS,
Macrolides 134942A8
dirithromycin JO1FAI13 147301AT
153501AC, 153501AT, 153502AS, 153531AS, 153532AS,
erythromycin JOIFAO1 153602AT, 153701AT, 153801AT, 153901AC, 154001AC,
154001AT, 154002AC, 154003AC, 154103BI
josamycin JO1FAO07 179201AT
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midecamycin JO1FA03 195401AC, 195501AS, 195501 AT
225301AT, 225302AG, 225302AT, 225304AS, 225330AG,
roxithromycin JO1FA06 225331AG, 225332AS, 225333AG, 225334AG, 225336AG,
225337AG
spiramycin JOIFA02 102101AT, 102102AT, 230901 AT, 230902AS
telithromycin JO1FAIS 455901AT
aztreonam JO1DFO01 113001BI, 113002BI
Monobactams carumonam JOIDF02 124901BI, 124902BI
101CAGA 108201BL, 108101AC, 108101AT, 108102AS, 108103AC,
108103AT, 108130AS, 108202BI, 108203BI
310400AS, 310500AT, 310600AT, 310700AT, 328900BI,
329000BI, 358500AS, 379800AS, 379900AS, 380000AT,
amoxicillin, 380100AT, 381300BI, 381400BI, 381500BI, 440100AT,
amoxicillin and enzyme 446500AS, 462000AT, 467200AT, 467300AT, 467400AT,
inhibitor JO1CRO2 467600AT, 473600AS, 534100AS, 534200AS, 534300AS,
534400AS, 534500AS, 534600AS, 534700AS, 534800AS,
534900AS, 535000AS, 535100AS, 535200AS, 535300AS,
535400AS ,535500AS ,536100AS, 536200AS, 536300AS,
647300AS
Penicillins T 108601AC, 108601BL, 108603AC, 589301AC, 589301AT,
P JO1CA02 589302AC
inhibitors
JO1CRO1 589302AC, 108603BI, 310800AC, 328500BI, 328600BI
azlocillin JO1CA09 112801BI
bacampicillin JO1CA06 113101AT, 113102AT
benzathine JO1CEO8 115501AT, 115502BI
benzylpenicillin
benzylpenicillin JO1CEO1 210001BI
dicloxacillin JO1CFO1 376501AC
flucloxacillin JO1CF05 159801AC, 159802BI
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mecillinam JOICALl 188301BI, 188302BI
metampicillin JOICA14 191301AC, 191302AT, 191302BI
nafcillin JOICF06 360801BI
penicilling with extended -, - 132601AC, 132602AS, 132603AC
spectrum
. s JOICRO5 213101BI, 213102BI, 213104BI
piperacillin
JOICAI12 329500BI, 329600BI, 433300BI, 453200BI, 657600BI
pivampicillin JOICAO02 214301AT, 214302AT, 311100AT
pivmecillinam JO1CAO08 214401AT
sulbenicillin JOICAL6 232601BI
sultamicillin JO1CRO4 233701AT
talampicillin JO1CAIS 234301AC
ticarcillin and enzyme JOICRO3 329700BI, 329800BI
inhibitor
balofloxacin JOIMA 428901AT
134101AT, 134101BI, 134103AC, 134103AT, 134104BI,
ciprofloxacin JOIMAO2 134105AT, 134106BI, 134108AT, 134109AT, 134133BI,
134134BI, 134135BI
enoxacin JOIMAO4 152001AT, 152002AT
fleroxacin JOIMAOS 159401AT, 159402AT
gemifloxacin JOIMA15 442901AT, 442902BI
Quinolones levofloxacin JOIMAL2 183201AT, 183202AT, 183202BI, 183203AT, 183203BI,
183205AT, 183205BI, 183233BI, 183234BI, 183235BI, 183236BI
lomefloxacin JOIMAO7 184901AC, 184901AT, 184903AT, 184904AT
moxifloxacin JOIMA14 380301AT, 380302BI, 380303BI, 380335BI, 434501BI, 801601BI
nalidixic acid JOIMBO02 199001AT
norfloxacin JOIMAO6 203301AT, 203302AC, 203302AT, 203303AC, 203303AT
ofloxacin JOIMAOI 203901AT, 203902B1, 203904AT, 203907AT, 203940BI
oxolinic acid JOIMBO5 206701AC
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pefloxacin JOIMAO3 209501AT, 209501BI
pipemidic acid JOIMBO04 213002AC, 213001AC, 213001AT, 213003AC
rufloxacin JOIMAI10 358801AT
sparfloxacin JOIMAO09 230701AT
tosufloxacin JOIMA 242201AT, 242202AT
zabofloxacin JOIMA 637101AT
demeclocycline JO1AAO1 141001AC
AO01AB22 149702AC, 149702AT
doxycycline J01AA02 149501AC, 149501AT, 149601AC, 149701AC, 149701AT,
149701BI, 149703AC
. metacycline JO1AAO05 191601AC
Tetracyclines minocycline JOIAAOS 195901AC, 195903AC, 195903AT
oxytetracycline JO1AA06 207401AC, 207403AC, 207403AT
JO1AA07 207402CT
tetracycline JOTIAAO07 913011CP
tigecycline JO1AAIL2 495301BI
Azole metronidazole JO1XDO1 194131BI1,194104BI1,194102B1,194101AT
Others fosfomycin J01XX01 163430AP, 163201AC, 163201AT, 163202AT, 163203AC,

163301BI, 163401AP, 163430AG
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Table 5 Antifungals used for infection validation

Class Generic name WHO-ATC code Korean main ingredient code
159934AS, 159901AS, 159902BI, 159903AC, 159903AT,
fluconazole J02AC01 159905AC, 159905AT, 159931BI
. 179101AC, 179101AT, 179102AL, 179103BI, 179104AT,
Azoles itraconazole JO2ACO02 179130BL, 179131 AL
posaconazole JO2ACO04 566201AS, 566202AT, 566230AS
voriconazole JO2ACO03 456501AT, 456501BI
anidulafungin JO2AX06 510501BI
Echinocandins  caspofungin JO2AX04 440001BI, 440002BI
micafungin JO2AXO05 497401BI
Polyene amphotericin B JO2AAO01 108302BI, 108501BI

Table 6 Antivirals used for infection validation

Generic name

WHO-ATC code

Korean main ingredient code

102901AS, 102902BI, 102904AC, 102904AT, 102905BI, 102907AT,

acyclovir JOSABO1 102908AS, 102909AT, 102910AS, 102934BI, 102938AS, 102940AS,
102942AS, 102944AS

famciclovir JOSABO09 157202AT

valaciclovir JOSABI1 246701AT, 246702AT
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Figure 1 Timeline of periods analyzed in this study
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Observation Observation
start Event end

Exposure Period ’
‘ Exposure Period ‘ '
‘ Exposure Period ‘

Exposure Period .' Exposure Period
l )

The gap between exposure must be more than 30 days to identify each exposure period. Otherwise, those periods must integrate.

Figure 2 Timeline of exposure of SGLT?2 inhibitors and urogenital infection event
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Table 7 List of concomitant drugs used in the analysis

Class Generic name ZZI(;I;)_ATC Korean drug main ingredient code
Diabetic drugs
191501AT, 191502AG, 191502AT, 191503AT, 191504AT, 191505AT, 421100AT, 443400AT,
443500AT, 452700AT, 452900AT, 461200AT, 469100AT, 471800AT, 471900AT, 474200AT,
474300AT, 497200AT, 498100AT, 498600AT, 502300AT, 502900AT, 507000AT, 507100AT,
513700AT, 518500AT, 518600AT, 518800AT, 519600AT, 520500AT, 520600AT, 520700AT,
Biguanides metformin A10BAO02 523600AT, 523700AT, 523800AT, 524700AT, 618900AT, 631900AT, 632000AT, 632100AT,
635600AT, 635700AT, 637200AT, 639800AT, 641400AT, 641800AT, 641900AT, 642000AT,
644900AT, 645000AT, 648400AT, 648500AT, 648600AT, 649000AT, 649100AT, 649200AT,
649300AT, 649400AT, 649500AT, 649900AT, 650000AT, 650100AT, 653800AT, 653900AT,
654000AT, 654100AT, 655700AT
chlorpropamide A10BB02 132001AT
exenatide A10BX04 512101BI, 512102BI
glibenclamide A10BBO1 165401AT, 165402AT, 165501 AT, 443400AT, 443500AT, 471900AT
gliclazide A10BB09 165601AC, 165602AC, 165602AT, 165603AT, 165604AT, 497200AT
L 165701AT, 165702AT, 165703AT, 165704AT, 474200AT, 474300AT, 488800AT, 488900AT,
Sulfonylureas glimepiride Al0BBI2 489000AT, 498600AT, 525500AT, 525600AT
glipizide A10BB07 165801AT
gliquidone A10BBO08 165901AT
mitiglinide A10BX08 486101AT
nateglinide A10BX03 430201AT, 430202AT, 430203AT, 644900AT
repaglinide A10BX02 379501AT, 379502AT, 379503AT, 632100AT, 637200AT
Dipe'ptidyl alogliptin A10BHO4 624201 AT, 624202AT, 624203AT, 630300AT, 630400AT, 630500AT, 630600AT, 635600AT,
peptidase-4 635700AT
inhibitors anagliptin A10BH 639601 AT, 648400AT, 648500AT, 648600AT
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WHO-ATC

Class Generic name code Korean drug main ingredient code
evogliptin A10BH 645301AT, 649900AT, 650000AT, 650100AT
gemigliptin A10BHO06 523800AT, 619101AT, 632000AT, 645000AT, 654100AT, 664600AT, 664700AT, 664800AT
linagliptin A10BHO05 520500AT, 520600AT, 520700AT, 616401 AT
saxagliptin A10BHO03 518500AT, 518600AT, 613301AT, 613302AT
sitagliptin A10BHO1 501101AT, 501102AT, 501103AT, 502300AT, 502900AT, 513700AT, 524700AT
teneligliptin A10BH 627301AT
vildagliptin A10BHO02 500801AT, 507000AT, 507100AT, 519600AT
insulin (beef) A10AB02 118301BI
A10ABO1 170101BI, 170102BI, 170103BI, 170131BI, 175201BI
N A10ACO1 170130BI
insulin (human)
A10ADOI 170201BI, 170302BI, 170401BI, 170402BI, 170403BI, 170430BI, 170431BI, 170501BI,
170502BI1, 170601BI, 170602BI, 175202BI, 327800BI
insulin (pork) A10AB03 215701BI
L A10ABO5 441301BI, 441302BI, 441330BI, 441331BI
insulin aspart
Insulin A10ADO5 441303BI, 441304BI, 441305BI, 441332BI, 441333BI, 441334BI
— insulin degludec  AIOAE06  626801BI, 626802BI, 626830BI, 62683 1BI
insulin degludec 0\ o6 62670081
and insulin aspart
insulin detemir A10AEO05 488701BI, 488730BI
insulin glargine A10AE04 461801BI, 461802BI, 461804BI, 461830BI, 461831BI, 461832BI
insulin glulisine A10ABO06 484901BI, 484902BI, 484930BI, 484931BI
T A10AB04 175301BI, 175302BI, 175330BI, 175331BI
insulin lispro
A10ADO4 175303BI, 175304BI, 175332BI, 175333BI, 507401BI

Drugs affect immune system
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WHO-ATC

Class Generic name code Korean drug main ingredient code
betamethasone H02ABO1 116401AT, 116501AT, 116502BI, 116530BI, 316100BI
deflazacort HO02AB13 140801AT, 140802AT
dexamethasone HO2AB02 141901AT, 141903AT, 141904AT, 142001BI, 142030BI, 142201BI, 142202BI, 142203BI,
142230BI, 142232BI, 142233BI
fludrocortisone HO02AA02 160201AT
Steroids hydrocortisone H02AB09 170901AT, 170905AT, 170906AT, 171201BI, 171202BI
?ethylpredmsomn HO2AB04 193301AT, 193302AT, 193303AT, 193304AT, 193305AT, 193601BI, 193602BI, 193604BI
prednisolone HO2ABOG 217001AT, 217003AS, 217004AS, 217030AS, 217034AS, 217035AS, 217301BI, 217302BI,
217401AT, 622901AT, 622902AT, 622903AT
. 243201AT, 243202AT, 243203AT, 243301BI, 243303BI, 243305BI, 243335BI, 243336BI,
triamcinolone HO02ABO08
243337BI
abatacept L04AA24 512201BI, 512202BI, 512230BI
adalimumab L04AB04 488401BI, 488430BI, 48843 1BI
alemtuzumab L04AA34 558902BI
anakinra L04ACO03 517801BI
azathioprine L04AXO01 112401AT
basiliximab L04AC02 359401BI
Immunomodulators . 139201AC, 139201AL, 139201AT, 139202BI, 139204AC, 139204AT, 139205AC, 139230BI,
cyclosporine L04ADO1
194701AC, 194701AL, 194701AT, 194702AC, 194702AT, 194703AC, 194730AL, 194731AL
eculizumab L04AA25 588501BI, 588530BI
etanercept L04ABO1 455801BI, 455802BI, 455803BI, 455830BI, 455831BI
fingolimod L04AA27 615201AT
golimumab L04AB06 621201BI, 621202BI, 621203BI, 621230BI, 621231BI, 621232BI
infliximab L04AB02 383501BI
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WHO-ATC

Class Generic name code Korean drug main ingredient code
leflunomide L04AA13 434601AT, 434602AT
lenalidomide L04AX04 588201AC, 588201AT, 588202AC, 588202AT, 588203AC, 588203AT, 588204AC, 588204AT
mizoribine LO4AX 196601AT, 196602AT
muromonab-CD3 L04AA02 197701BI
mycophenolic acid L04AA06 197801AC, 197801AT, 197802AT, 197804AS, 197830AS, 451401AT, 451402AT
natalizumab L04AA23 622530BI
pirfenidone L04AXO05 620301AT
pomalidomide L04AX06 628001AT, 628002AT, 628003AT, 628004AT
Immunomodulators “geykinumab LO4ACI0 644601BI, 644602BI
sirolimus L04AA10 485501AT, 485502AT
234201AC, 234201AT, 234202AC, 234202BI, 234203AC, 234203AT, 234203BI, 234204AC,
tacrolimus L04ADO02 234204AT, 234205AC, 234205AT, 234206AC, 234206AT, 234207AC, 234207AT, 234208AT,
234230BI
teriflunomide L04AA31 624701AT
thalidomide L04AX02 485701AC, 485701AT, 485702AC, 485702AT
tocilizumab L04ACO07 520401BI, 520402BI, 520403BI, 520404BI, 520430BI, 520431BI, 520432BI, 520433BI
tofacitinib L04AA29 627201AT
ustekinumab L04ACO05 615001BI, 615030BI
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. NPS2017 N= 1,473,083
Total Population APS2017 N= 686,913

_ NPS2016 N= 1,468,533
y N=4,955,984 APS2016 N= 1,327 455

Diabetes mellitus

patients
N=1,050,602
A Infection &
SGLT&_';Z'E';T user Antibiotics user
e N=593,879

!

SGLT2 & Antibiotics user
with Infection

N=4134

Patient used SGLT2 inhibitors
from January to March only
N=75
Patient used SGLT2 inhibitors
for entire observational period
X N=1,110
Analyzed subjects
N= 2,949

*SGLT2 inhibitor- Sodium Glucose Transporter 2 inhibitor
WP35: Mational Patient Sample
AFPS: Aged Population Sample

Figure 3 Patient selection process
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Table 8 Patient Characteristics (N=2,949)

Sex N (%)
Male 579 (19.63%)
Female 2370 (80.37%)

Age group (years)

<50 509 (17.26%)

50-64 822 (27.87%)
65-69 832 (23.13%)
=70 936 (31.74%)
Year of cohort entry
2016 1,583 (53.68%)
2017 1,366 (46.32%)
SGLT?2 inhibitor use (days) Mean + 10924 + 76.50
SD
SGLT2 inhibitor types*
dapagliflozin 1,902 (64.50%)
Empagliflozin 925 (31.37%)
Ipragliflozin 321 (10.89%)

Infection seriousness®

Serious urogenital infections 629 (21.33%)

urinary tract infections 517 (17.53%)

genital infections 164 (5.56%)

Non-serious urogenital infections

2,493 (84.54%)

urinary tract infections

genital infections

1,629 (55.24%)
1,253 (42.49%)

Infection types®

Urinary tract infections 2,057 (69.75%)
Bladder 1,411 (47.85%)
Renal 644 (21.84%)
Urethral 368 (12.48%)

Genital infections

1,393 (47.24%)

Vulvovaginal 1,015 (34.42%)
Uterus 603 (20.45%)
Prostatic 213 (7.22%)
Other* 29 (0.98%)

Concomitant drug

Exposure period

Non-Exposure period

Antidiabetic drugs

metformin
sulfonylureas
DPP-4 inhibitors

39

948 (32.15%)
738 (25.03%)
188 (6.38%)

1,700 (57.65%)
1,482 (50.25%)
1,352 (45.85%)



insulin 281 (9.53%) 563 (19.09%)

Drugs affecting immune system

steroids 754 (25.57%) 1,582 (53.65%)
immunomodulators 3 (0.10%) 18 (0.61%)

SGLT?2 inhibitor: Sodium glucose Co-Transporter 2 inhibitor, DPP-4 inhibitors: Dipeptidyl Peptidase-4 inhibitor
#: SLGT2 inhibitor use could be duplicated for one patient. $: Multiple infection could occur in one patient.
*: Other includes perineum, granular, testis

40 ;\_'! _-:IJI : 1_-_1



3.2 Hl=A47|d ] 4
T owE kb B 220479 WAl FEgow,

QR77AL 2,059, AAAAL 1,48270]d0). sAEo] SGLT2

12
N
B
i

>
>
ofo
ol
o
Y
§2
rlo
AN

17E &qte] Al WA TIAA e BES

1.04 I-dojglom, 9=3de] A& 1.12 Q1-d, 47|39

SGLTZ2 YAAE FoAskA &2 7|z diu] SGLTZ2 YAA Fof
717ke] AA v A4 717d ] IRRS 1.24 (95% CI 1.16—1.33) ©] 3]t
227r949 SGLT2 AAAE FolahA ¢k 7]k tju] SGLT2 <jAA|
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Table 9 Incidence rate of urogenital infection, urinary tract infection
and genital infection in SGLT?2 inhibitors users (N=2,949).

Rate
Periods Nofevent Person-Days Person-Years
(Person-Year)

Total urogenital infections (N=2,949)

Non-exposure

period 2,294 802,017 2,197.31 1.04
Risk Period 1,188 341,700 936.16 1.27
17 days 72 23,365 64.01 1.12
8-14 days 79 22,734 62.28 1.27
15-28 days 168 41,780 114.47 1.47
>29 days 869 253,821 695.40 1.25

Urinary tract infection (N=2,057)

Non-exposure

period 2,059 673,921 1,846.36 112
Risk Period 954 263,541 722.03 1.32
17 days 74 19,100 52.33 1.41
8-14 days 77 18,512 50.72 1.52
15-28 days 128 33,593 92.04 1.39
=29 days 675 192,336 526.95 1.28

Genital infection (N=1,393)

Non-exposure

period 1,482 498,102 1,364.66 1.09
Risk Period 990 242,861 665.37 1.49
1-7 days 53 15,198 41.64 1.27
8-14 days 73 14,880 40.77 1.79
15-28 days 156 27,943 76.56 2.04
=29 days 708 184,840 506.41 1.40

*Adjusted by metformin, Dipeptidyl Peptidase-4 inhibitor, Insulin, Steroid, immunomodulator use
IRR: Incidence rate ratio DPP-4i: Dipeptidyl Peptidase-4 inhibitor
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Table 10 Incidence risk ratio of urogenital infection in SGLT2 inhibitors

users by risk periods

Infection Types Periods Adjusted IRR* p-value
Total urogenital Non-exposure period reference NA
infections Risk Period 1.24(1.16-1.33) <.001
1-7 days 1.18(0.91-1.53) 0.219
8-14 days 1.43(1.11-1.84) 0.006
15-28 days 1.47(1.23-1.75) <.001
>29 days 1.20(1.11-1.29) <.001
Urinary tract Non-exposure period reference NA
infection Risk Period 1.19(1.10-1.30) <.001
1-7 days 1.31(0.99-1.73) 0.060
8-14 days 1.40(1.05-1.89) 0.024
15-28 days 1.28(1.03-1.59) 0.026
>29 days 1.15(1.06-1.26) 0.002
Genital Non-exposure period reference NA
infections Risk Period 1.29(1.17-1.43) <.001
1-7 days 1.03(0.72-1.46) 0.886
8-14 days 1.44(1.06-1.97) 0.020
15-28 days 1.65(1.33-2.04) <.001
>29 days 1.25(1.13-1.38) <.001

*Adjusted by metformin, Dipeptidyl Peptidase-4 inhibitor, Insulin, Steroid, immunomodulator use

IRR: Incidence rate ratio DPP-4i: Dipeptidyl Peptidase-4 inhibitor
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Subgroup Incidence Risk Ratio IRR  LowerCL UpperCL PWVALUE

Total - 1.24 1.16 1.33 <001
Female total —a— 1.29 1.18 1.39 <001
Female =g5 —— 1.34 1.21 1.48 <001
Female 50-64 —a— 1.40 1.21 1.61 <001
Female <50 —— 1.023 0.85 1.24 0.783
hlale total —a— 0.97 0.80 1.18 0.777

Urinary tract infection total —-— 1.19 1.10 1.30 <001
Female total —— 1.23 1.12 1.35 <001
Female =g5 —— 1.28 1.12 141 <001
Female 50-64 —a— 1.26 1.08 1.50 0.009
Female <50 —— 1.03 0.80 1.31 0,839
Ilale total —i— 1.01 0.81 1.26 0916

Genital tract infection total —— 1.29 117 1.43 <001
Female total —a— 1.35 1.28 1.51 <001
Female =&5 —a— 1.47 1.27 1.71 <001
Female 50-64 —a— 1.54 1.26 1.88 <001
Female <50 —a— 1.03 0.82 1.28 0.803
hlale total —a—— 0.90 0.68 1.19 0,442

— Risk decraass Risk increass —
0.0 0.5 1.0 1.5 2.0

Figure 4 Incidence rate ratio of urogenital infection in SGLT2 inhibitors users by sex and age

*Incidence Risk Ratio (IRR) was adjusted by metformin, Dipeptidyl Peptidase-4 inhibitor, Insulin, Steroid, immunomodulator use
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Subgroup Incidence Risk Ratio IRR  LowerCL UpperCL

Total —— 1.24 1.16 1.33
Urinary tract infection total — — 1.19 1.10 1.30
Eladder —— 1.16 1.06 1.27
Urethral —_—— 1.21 1.05 1.38
Fenal — 1.30 1.08 1.55
Genital tract infection total —— 1.29 1.17 1.43
Yulvevaginal —a— 1.87 1.24 1.53
Uterus —a— 1.31 1.14 1.51
Prostatic —_— 0.80 0.60 1.07

— Risk decrsass Rigk incrsass —
0.0 0.5 1.0 1.5 2.0

Figure 5 Incidence rate ratio of urogenital infection in SGLT2 inhibitor users by infection site

*Incidence Risk Ratio (IRR) was adjusted by metformin, Dipeptidyl Peptidase-4 inhibitor, Insulin, Steroid, immunomodulator use
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Subgroup Incidence Risk Ratio IRR LowerCL UpperCL PVALUE

Total - 1.24 1.16 133 <00
dapaglifiozin == 1.22 1.12 134 <001
empagliflozin —a— 1.32 1.15 1.53 <001
ipraglifiozin ——— 1.14 0.92 1.40 0227

Urinary tract infection total - 1.18 1.10 1.30 <001
dapaglifiozin —— 1.21 1.08 134 <00
empagliflozin —a— 1.26 1.07 1.49 0007
ipraglifiozin —a— 0.94 0.73 1.23 0.666

Genital tract infection total —— 1.29 117 143 <.001
dapaglifiozin —— 1.24 1.10 1.40 <001
empagliflozin —a— 1.42 1.7 1.72 <001
ipraglifiozin —a— 1.35 1.03 1.75 Q027

— Riek decreass Rigk increass —

0.0 0.5 1.0 1.5 2.0 2.5

Figure 6 Incidence rate ratio of urogenital infection in SGLT?2 inhibitors users by SGLT2 inhibitors type

*Incidence Risk Ratio (IRR) was adjusted by metformin, Dipeptidyl Peptidase-4 inhibitor, Insulin, Steroid, immunomodulator use
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Subgroup

Serous urogenital infection
urogenital infection total
urinary infection
genital infection

Mon—saerious uragenital infection
urogenital infection total
urinary infection

genital infection

Incidence Risk Ratio

— Risk decrease

0.5

—0— 1.31
—_—0— 1.43
—A— 0.99
- 1.22

—— 1.13
—a— 1.33

Risk increass —

1.0 1.5 2.0

1.03

1.20

IRR  LowerCL UpperCL

1.55

1.68

1.39

1.32

1.24

PVALUE

0.002

=.00M

0.964

<001

0.011

<.00

Figure 7 Incidence rate ratio of urogenital infection in SGLT2 inhibitors users by infection seriousness

*Incidence Risk Ratio (IRR) was adjusted by metformin, Dipeptidyl Peptidase-4 inhibitor, Insulin, Steroid, immunomodulator use
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Table 11 Sensitivity analysis by grace period variation

Infection types Grace period Risk Period IRR* p-value
Total urogenital total risk period 1.19(1.11-1.27) <.001
infection 1-7 days 1.06(0.85-1.33) 0.600
7 days 8-14 days 1.19(0.95-1.49) 0.123

15-28 days 1.32(1.13-1.54) <.001

>29 days 1.18(1.10-1.27) <.001

total risk period 1.20(1.12-1.28) <.001

1-7 days 1.04(0.83-1.32) 0.720

15 days 8-14days 1.22(0.97-1.53) 0.084

15-28 days 1.36(1.16-1.60) <.001

>29 days 1.18(1.10-1.27) <.001

total risk period 1.24(1.16-1.33) <.001

1-7 days 1.18(0.91-1.53) 0.219

30 days 8-14 days 1.43(1.11-1.84) 0.006

15-28 days 1.47(1.23-1.75) <.001

>29 days 1.20(1.11-1.29) <.001

total risk period 1.22(1.13-1.30) <.001

1-7 days 1.08(0.85-1.37) 0.515

45 days 8-14 days 1.22(0.97-1.53) 0.092

15-28 days 1.41(1.20-1.65) <.001

>29 days 1.20(1.11-1.29) <.001

Urinary tract total risk period 1.19(1.1-1.30) <.001
infection 1-7 days 1.3(0.99-1.71) 0.062
7 days 8-14 days 1.43(1.06-1.94) 0.021

15-28 days 1.23(0.99-1.52) 0.063

>29 days 1.16(1.06-1.27) 0.002

total risk period 1.19(1.09-1.29) <.001

1-7 days 1.31(0.99-1.73) 0.056

15 days 8-14days 1.41(1.03-1.92) 0.031

15-28 days 1.25(1.01-1.56) 0.045

>29 days 1.15(1.05-1.26) 0.003

total risk period 1.19(1.10-1.30) <.001

1-7 days 1.31(0.99-1.73) 0.060

30 days 8-14 days 1.40(1.05-1.89) 0.024

15-28 days 1.28(1.03-1.59) 0.026

>29 days 1.15(1.06-1.26) 0.002

total risk period 1.20(1.10-1.30) <.001

1-7 days 1.34(1.01-1.77) 0.043

45 days 8-14 days 1.38(1.02-1.87) 0.036
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Genital infection

15-28 days 1.31(1.05-1.63) 0.016

>29 days 1.16(1.06-1.27) 0.001

total risk period 1.28(1.16-1.42) <.001

1-7 days 0.98(0.69-1.39) 0.906

7 days 8-14 days 1.49(1.11-2.00) 0.008
15-28 days 1.58(1.27-1.95) <.001

>29 days 1.24(1.12-1.38) <.001

total risk period 1.29(1.17-1.43) <.001

1-7 days 1.01(0.71-1.43) 0.968

15 days 8-14days 1.47(1.09-1.99) 0.012
15-28 days 1.66(1.34-2.05) <.001

>29 days 1.24(1.12-1.38) <.001

total risk period 1.29(1.17-1.43) <.001

1-7 days 1.03(0.72-1.46) 0.886

30 days 8-14 days 1.44(1.06-1.97) 0.020
15-28 days 1.65(1.33-2.04) <.001

>29 days 1.25(1.13-1.38) <.001

total risk period 1.31(1.19-1.45) <.001

1-7 days 1.05(0.74-1.50) 0.77

45 days 8-14 days 1.48(1.09-2.02) 0.013
15-28 days 1.70(1.37-2.10) <.001

>29 days 1.26(1.14-1.40) <.001

*Adjusted by metformin Dipeptidyl Peptidase-4 inhibitor, insulin, steroid, immunomodulator use
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Table 12 Sensitivity analysis by washout period variation

Infection types ~ Washout . )
. Risk Period IRR* p-value
period
Total urogenital total risk period 1.18(1.1-1.26) <0.001
infection 1-7 days 1.09(0.86-1.37) 0.472
1 days 8-14 days 1.01(0.79-1.29) 0.936
15-28 days 1.38(1.18-1.61) <0.001
>29 days 1.17(1.09-1.26) <0.001
total risk period 1.20(1.12-1.29) <0.001
1-7 days 1.05(0.83-1.33) 0.706
3 days 8-14days 1.17(0.93-1.48) 0.180
15-28 days 1.38(1.18-1.62) <0.001
>29 days 1.19(1.11-1.28) <0.001
total risk period 1.24(1.16-1.33) <.001
1-7 days 1.18(0.91-1.53) 0.219
7 days 8-14 days 1.43(1.11-1.84) 0.006
15-28 days 1.47(1.23-1.75) <.001
>29 days 1.20(1.11-1.29) <.001
total risk period 1.21(1.13-1.3) <0.001
1-7 days 1.09(0.86-1.37) 0.490
14 days 8-14 days 1.19(0.94-1.5) 0.145
15-28 days 1.41(1.2-1.65) <0.001
>29 days 1.2(1.11-1.29) <0.001
Urinary tract total risk period 1.04(1.05-1.24) 0.003
infection 1-7 days 1.16(0.92-1.63) 0.172
1 days 8-14 days 1.18(0.75-1.43) 0.845
15-28 days 1.12(1.04-1.61) 0.022
>29 days 1.05(1.02-1.23) 0.019
total risk period 1.04(1.09-1.28) <.001
1-7 days 1.16(0.96-1.68) 0.100
3 days 8-14days 1.16(1.02-1.85) 0.038
15-28 days 1.12(1.02-1.58) 0.036
>29 days 1.05(1.05-1.25) 0.003
total risk period 1.19(1.1-1.3) <.001
1-7 days 1.31(0.99-1.73) 0.060
7 days 8-14 days 1.4(1.05-1.89) 0.024
15-28 days 1.28(1.03-1.59) 0.026
>29 days 1.15(1.06-1.26) 0.002
total risk period 1.04(1.1-1.3) <.001
1-7 days 1.15(0.99-1.74) 0.058
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14 days 8-14 days 1.16(1.04-1.89) 0.027
15-28 days 1.12(1.06-1.64) 0.012

>29 days 1.05(1.05-1.26) 0.002

Genital total risk period 1.31(1.18-1.45) <.001
infection 1-7 days 1.02(0.71-1.46) 0.921
1 days 8-14 days 1.47(1.06-2.02) 0.019
15-28 days  1.66(1.33-2.07) <.001

>29 days 1.27(1.14-1.41) <.001

total risk period 1.29(1.16-1.42) <.001

1-7 days 1.02(0.72-1.45) 0.896

3 days 8-14days 1.4(1.02-1.92) 0.035
15-28 days 1.64(1.32-2.03) <.001

>29 days 1.24(1.12-1.38) <.001

total risk period 1.29(1.17-1.43) <.001

1-7 days 1.03(0.72-1.46) 0.886

7 days 8-14 days 1.44(1.06-1.97) 0.020
15-28 days 1.65(1.33-2.04) <.001

>29 days 1.25(1.13-1.38) <.001

total risk period 1.29(1.17-1.43) <.001

1-7 days 1.05(0.74-1.49) 0.772

14 days 8-14 days 1.39(1.01-1.91) 0.040
15-28 days 1.67(1.35-2.07) <.001

>29 days 1.25(1.13-1.38) <.001

*Adjusted by metformin Dipeptidyl Peptidase-4 inhibitor, insulin, steroid, immunomodulator use
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SGLT2 9SAASY Algo] HuAA7|H4dy =274, A7 EAd

AT A4 Ay, SGLT2 JAAE AFEEA] 982 7|7t H]5te
AREEE A 71Rrel e A v ANRESTY AdAol oF 24%
FosHA sk Aol #FJIEJATIRR 1.24 (95% CI 1.16—1.33).
o= 7|&Y Ao SGLT2 JAAE  AFEEE SxbolA
H A2 71095 384 Hauel AA3= dIo|th. Johnssons ol
°]%t dapagliflozine] th3t Hoj 24F%<F Jayd 1279 o]lF Wy
gz AP &8 4 Ade] wEMW, dapagliflozing  Fosh

gabe gflek@el Wl emgde]  wgge]  fdA A

LebsE T} (dapagliflozin 10mg vs 5mg vs 919k, 5.7% vs 4.3% vs 3.7%).

T, ARV AANME dapagliflozin 7ol ghARTolA, A 7179
1ol flekrrel Hlglo] Fgo] #lE Itk (dapagliflozin 10mg vs
S5mg vs Yk 4.8% vs 5.7% vs 0.9%). [14, 15].
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25 A171™ (Urinary infection OR (odds ratio) 1.48, 95%CI 1.17—1.86,
genital tract infection OR 4.20, 95% CI 2.33—-7655) 7]} A+
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English abstract

Risk of Urogenital Infection Associated
with Sodium Glucose co-Transporter 2
inhibitors
: A Self-Controlled Case series

Minkyong Kang
Clinical pharmacy, Department of Pharmacy

The Graduate School

Seoul National University

Sodium-glucose cotransporter 2 (SGLT?2) inhibitors selectively block SGLT2 in the
renal tubule and prevent sodium-glucose exchange, leading to increased glucose
excretion into the urine. Therefore, the use of SGLT?2 inhibitors could increase the
risk of urogenital infection in diabetic patients. In contrast, the risk of urinary tract
infection with SGLT2 inhibitors is controversial. Moreover, limited studies have
evaluated the risk of genital infection risk with SGLT2 inhibitors in menopausal

patients, who are known to be vulnerable to genital infection.

We aimed to investigate the incidence rate ratio of urogenital, urinary tract, and
genital infections using a self-controlled case series design to minimize the bias
due to the interindividual differences in susceptibility to urogenital infections. In

addition, we investigated the increase in risk in relation to each period from the
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initiation of SGLT?2 inhibitors and in relation to sex and age, infection sites, SGLT2

inhibitor type, and seriousness of infection.

For this analysis, we used the national patient sample datasets (HIRA-NPS-2016,
HIRA-NPS-2017) and aged population sample datasets (HIRA-APS-2016, HIRA-
APS-2017) provided by the Health Insurance Review & Assessment Service in
2016 and 2017. We included as the subjects patients with diabetes who were
prescribed SGLT2 inhibitors at least once and subsequently contracted urogenital
infection. Urogenital infections were defined as having a diagnosis of urogenital
infections and being prescribed antibiotics, antifungals, and antivirals on the same
day as the diagnosis. Data from January to March were censored from the
observation period, considering the possibility of SGLT2 inhibitors prescription
which was carried forward from the previous year. Patients who were diagnosed
with urogenital infection within 1 month of SGLT2 inhibitor use and those who
used SGLT inhibitors persistently during the observation period were excluded due

to the absence of a control period.

The exposure period of the SGLT2 inhibitor was defined as the period from the
prescription date to the end date of prescription supply plus a 7-day washout period.
We allowed a gap of 30 days (grace period) between the supply of SGLT2

inhibitors for continuous use.

A total of 2,949 patients were included in the analysis, and approximately 80% of
the patients were women. The number of patients who were diagnosed with urinary
tract infections was 2,057 (69.75%) and with genital infections was 1,393 (47.24%).

The incidence rates of urogenital, urinary tract, and genital infections were 1.27
b i 1 i
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person-year, 1.32 person-year, and 1.49 person-year, respectively. The risk of
urogenital (incidence risk ratio, IRR 1.24, 95% CI 1.16-1.33), urinary tract (IRR
1.19, 95% CI 1.10-1.30), and genital infections (IRR 1.29, 95% CI 1.17-1.43)
significantly increased during the SGLT2 inhibitor exposure period compared with

the non-exposure period.

The risk of total urogenital infection was significant 8—14 days after initiating
SGLT2 inhibitor therapy (IRR 1.43, 95% CI 1.11-1.84). The highest increase in the
risk of urinary tract infection and genital infection was observed from 8 to 14 days
(IRR 1.40, 95% CI 1.05-1.89) and 15 to 28 days (IRR 1.65, 95% CI 1.33-2.04),

respectively, after initiating SGLT2 inhibitor therapy.

In stratified analysis by sex and age, only women older than 50 years, especially
those between 50 and 64 years of age, showed a significant increase in the risk of
urogenital infection during the periods of exposure to SGLT2 inhibitors (IRR 1.40,
95% CI 1.21-1.61). The increase in risk of genital infection (IRR 1.54, 95% CI
1.26—1.88) was higher than that of urinary tract infection (IRR 1.26, 95% CI 1.06—
1.50) in women aged between 50 and 64 years. A similar tendency was observed in

women older than 65 years.

The highest increase in the risk of urogenital infection was observed in
vulvovaginal infection (IRR 1.37, 95% CI 1.24-1.53), followed by uterine (IRR
1.31, 95% CI 1.14-1.51), renal (IRR 1.30, 95% CI 1.08-1.55), urethral (IRR 1.21,
95% CI 1.05-1.39), and bladder infections (IRR 1.16, 95% CI 1.06—1.27) during
the exposure period of SGLT2 inhibitors. The use of SGLT2 inhibitors did not

affect the risk of prostatic infection (IRR 0.80, 95% CI 0.60-1.07).

3 ) 211 ";
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The empagliflozin and dapagliflozin groups showed a significant increase in the
risk of urogenital and urinary tract infections during the SGLT2 inhibitor exposure
period, respectively, while ipragliflozin showed no significant results. The increase
in the risk of genital infection during the SGLT2 inhibitor exposure period was

significant for all types of SGLT?2 inhibitors.

We defined seriousness by using an injection formulation of antibiotics,
antifungals, and antivirals. The risk of urogenital and urinary tract infections
increased significantly for both non-serious and serious infections during the
SGLT?2 inhibitor exposure period. The use of SGLT2 inhibitors did not affect the

risk of serious genital infection (IRR 0.99, 95% CI 0.71-1.39).

In conclusion, we confirmed that exposure to SGLT2 inhibitors increases the risk
of urogenital, urinary tract, and genital infections in diabetic patients, especially in
women aged between 50 and 64 years, who contracted urogenital infections. The
increase in the risk of genital infection was greater than that of urinary tract

infection.

Keywords : Sodium glucose co—transporter 2 inhibitor, Diabetes
mellitus, Urinary tract infection, Genital infection, Self—controlled

case series

Student Number : 2018—24245
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